The Diamond Creek drainage is one of the major watershed systems of the Gila National Forest in southwestern New Mexico. The purposes of this study were to catalog the vascular plants of a portion of this drainage area, describe the vegetation zones, locate any threatened, endangered, or sensitive plant species, and assess plant regeneration in areas that have been burned. The study area is located in the eastern portion of the Gila National Forest along the Black Range in the northwest corner of Sierra County. It covers approximately 5600 hectares (14000 acres) and ranges in elevation from 2250 to 3000 m (7400 to 9850 ft). Collected from the upper main Diamond Creek drainage area were 348 species including an additional six infraspecific taxa. The five largest families (by number of species and infraspecific taxa) in the study area were the Asteraceae (58), Poaceae (52), Fabaceae (24) 
INTRODUCTION
The first major floristic work for New Mexico was compiled by Elmer Ottis Wooton and Paul C. Standley (1915) in their Flora of New Mexico. They cataloged 2975 species and infraspecific taxa within New Mexico. The vascular plants that they recognized for the state comprised 145 families, 848 genera, and 2903 species. Three other major floristic works for the state were published after Wooton and Standley's initial treatment. The first of these was Ivar Tidestrom and S.T. Kittell's (1941) (Roalson and Allred 1995) , attempted a current listing of the vascular flora of New Mexico. It included additions to the state since Martin and Hutchins's Flora. This last work recognized 3468 species and an additional 482 infraspecific taxa for the state.
Although these floras have recorded the majority of the vascular plant taxa in the state, mapping the distribution of the plants has been problematic. The best way to increase our knowledge of the distribution of plants in the state, as well as to locate any taxa not presently known to occur there, is to compile local floras. In New Mexico, several local floristic studies have already been conducted (Bowers 1982; Bleakly 1996 ; Table 1 ). In the southwest part of the state, however, only two floristic studies have been completed. The first was W. L. Wagner's (1977) study of Animas Mountain in Hidalgo County. The second was J. T. Columbus's (1988) study of the Flora of Cooke's Range, the majority of which is located in northern Luna County. The purposes of the present study were to catalog the vascular plant taxa in the upper main Diamond Creek drainage of the Gila National Forest and surrounding areas, to describe the vegetation zones in which these plants occur, to make general observations on plant regrowth in burned areas, and to locate and map any threatened, endangered, or sensitive plant species in the area.
What is now the Gila National Forest has a long history of plant collection. The first known collecting in the area was associated with the "Army of the West," commanded by Colonel Stephan Watts Kearney, which crossed southwestern New Mexico in 1846. Lieutenant William Hemsley Emory, acting as natu- ralist for the expedition, made many collections along the route, which passed through the Mimbres Mountains and proceeded westward along the Gila River (McKelvey 1956 ). Important collections were made along the Gila River, in the Mimbres Mountains and along the Mimbres River, and in the vicinity of Santa Rita (including the areas of Copper Mines and Ben Moore) (Standley 1910 (Shaw 1987) . Wright also collected near Santa Rita and in the Mimbres Mountains (Standley 1910 ).
Collections in the Gila National Forest and surrounding areas are known from more than ten botanists between the mid-1800s and the early 1900s, with the most important of these being E. L. Greene, O. B. Metcalfe, and E. O.Wooton. Greene made many collections in the Gila area with the majority of these being gathered in the 1880s (Standley 1910) . Collection areas included Bear Mountain (near Silver City), Fort Bayard (between Silver City and Santa Rita), along the Gila River, in the Mogollon Mountains, at Pinos Altos (northeast of Silver City), at Santa Rita, and at Silver City.
Metcalfe made important collections in the vicinity of the Gila National Forest primarily between 1903 and 1905 (Standley 1910 at Cliff (northwest of Silver City on the Gila River), along the Gila River, and at Silver City (Standley 1910) .
Wooton, based at the New Mexico College of Agriculture and Mechanic Arts (New Mexico State University) in Las Cruces, made many collections in the Gila National Forest area during his term as botanist at the college between 1890 and 1911 (Allred 1993a). In the vicinity of the Gila National Forest, Wooton made collections at Frisco (on the San Francisco River), along the Gila River, at Mangas Springs, in the Mogollon Mountains, and at Silver City.
Since the early 1900s, many botanists have visited the Gila National Forest. None of the collections made by these botanists are known to be from the study area along the upper main Diamond Creek with one exception. Thomas K. Todsen, of New Mexico State University, camped along Diamond Creek in the spring of 1981 and collected Erigeron scapulinus and Geum triflarum.
Collections are known from nearby areas by K. W. Allred in 1984 and 1993; E. F. Castetter in 1952; D . Deardorf in 1982; T. Dunbar in 1982; R. Fletcher in 1979; W. E. Fox III in 1991; B. Hutchins in 1982; P. Knight in 1982; M. Miller in 1969; K. W. Parker in 1936; M. A. Pilsbry in 1915; and R. Spellenberg and colleagues in 1970 and 1982 .
MATERIALS AND METHODS

Physical Setting
The Gila National Forest (originally called the Gila River Forest Reserve) was established in 1899 and is managed by the United States Forest Service. It is 10- cated in the southwestern part of New Mexico (Fig.  1) . The study area is located in the eastern portion of the National Forest along the Black Range in the northwest corner of Sierra County (Fig. I) . Nearly all of the study area is located in the Aldo Leopold Wilderness Area. Two main drainage systems are included in the area: the upper main Diamond Creek and the upper Hoyt Creek (also known as Turkey Run) (Fig.  2) . The study area covers approximately 5600 hectares (14000 acres) and is bounded on the south by Diamond Peak, the highest elevation of the drainage, which reaches 3000 m (9850 ft) . The lowest elevation in the study area is where Diamond Creek runs south of Round Mountain at approximately 2250 m (7400 ft). The east edge of the drainage follows the Continental Divide. The drainage is nearly ten and a half air kilometers long and reaches just over eight air kilometers wide.
The upper main Diamond Creek drainage is dominated by Diamond Creek which flows from the southeast to the northwest through the study area. Downstream, Diamond Creek joins the east fork of the Gila River. Three major canyons radiate from the central stream valley. These are Hell Canyon, Doubtful Canyon, and Fisherman's Canyon (Fig. 2) . Dick-Peddie (1993) categorized the habitats of this area as being Montane Coniferous Forest with the summit of Diamond Peak being Subalpine Coniferous Forest.
The geology of the Black Range is complex. As explained by Ericksen and Wedow (1976) , during the ALISO ; -' Table 2 . Precipitation data collected along Diamond Creek in late Cretaceous and early Tertiary eras, long domes were uplifted along the Black Range. This was followed by a volcanic period of active andesitic lava flows during the early Tertiary, which are known as the Datil Formation. The time periods following the Tertiary were dominated by large erosion events that led to the exposure of ore deposits containing tin, gold, silver, copper, lead, and zinc. Mining of these ores was prevalent in the late nineteenth and early twentieth centuries (Harley 1934) . Some of the rhyolite brought to the surface in the Datil Formation is tin-bearing. These areas were mined around Taylor Creek, north of the study area. No tin-bearing rhyolite has been recorded within the study area (Ericksen and Wedow 1976) .
The climate of the north end of the Black Range is characterized by warm, mild summers and cold winters. While few climatic data are available from the study area, four nearby climate stations allow inference of the climatic conditions. The four stations are Mimbres Ranger Station, Winston, Gila Hot Springs, and Beaverhead Ranger Station, with mean annual precipitation amounts of 433 mm (17 in), 315 mm (12 in), 392 mm (15 in), 346 mm (14 in), respectively (Kunkel 1984) . Since all of the stations are at least the summer of 1994 (Wood and Turner 1994 223 m (730 ft) lower in elevation than the study area, it is expected that the · actual precipitation in the study area is somewhat higher than those amounts reported here. A climatic station located along main Diamond Creek at approximately 2,300 m (7,800 ft) has gathered precipitation data during the months of June, July, August, and September (Wood and Turner 1994) . A summary of these results is given in Table 2 . These data indicate that the principal summer precipitation months are July and August. Due to the high elevation of the study area, at least this amount of additional precipitation would be expected in winter snowfall. Although total precipitation varies from year to year, all stations reported that at least half of the average yearly precipitation came during the months of July, August, and September. This moisture occurs in the form of high-intensity, short-duration convectional rainstorms.
According to Kunkel (1984) , the mean annual temperature for the Mimbres Ranger Station is 11 C (52 F), for Winston 11 C (53 F), for Gila Hot Springs 12 C (53 F), and for the Beaverhead Ranger Station 9 C (48 F). July is the hottest month at all stations with the mean temperature ranging from 19 C (67 F) to 22 C (72 F). Temperatures are coldest in January with the mean temperature ranging from -1 C (30 F) to 2 C (36 F) (Kunkel 1984) . As with precipitation, these values were collected at elevations lower than the study area. The average starting date for the spring frost-free season is June 10. By September 20, the first killing frost has usually occurred (Tuan et al. 1973 ). This produces an average frost-free season of 102 days. The northern end of the Black Range receives normal annual sunshine in excess of 80 percent of that possible.
Survey Methodology
Plants were collected in the study area from late July 1993 to May 1995, excluding the winter months. All of the vegetation zones were sampled as often as possible throughout the growing season. Below average rainfall for 1994 may have affected the occurrence and abundance of plant species found during the collecting season. Collections were also made in areas north of the study area boundary, but within a range of about 5 air miles. These are listed in Appendix I.
Collections were made using standard 12 inch by 18 inch plant presses. Whenever possible, vegetative, reproductive, and fruiting material was collected for each specimen. Notes were taken at each collection location and included information on plant community, abundance, soil characteristics, aspect, elevation, associated species, and the date of collection. Township-range-section information was added from maps at a later date. In the case of threatened, endangered, or sensitive (TES) plant species, the size of the population and any other pertinent population information was included. TES populations were also mapped for the study area.
Fire is a natural component of forests in the southwestern United States. In recent years, two forest fires, started from lightning strikes, have occurred within the boundary of the study area. The first, the "Divide Fire," occurred in 1989. This fire affected approximately 1300 hectares (3200 acres) of the study area. The most recent fire, the " Blackhawk Fire," was in the early summer of 1993 and affected approximately 390 hectares (960 acres). Notes were taken regarding regeneration of the burned areas over the course of the field seasons. These notes described general observations made on the age class of woody plant regeneration, distribution, general occurrence rate, and presence or absence of shrubs not located outside of the burned areas.
Nomenclature of the plants was based upon Kartesz (1994) and Roalson and Allred (1995) . Author abbreviations are as suggested in Brummitt and Powell (1992) . The main body of plant identifications were made using the following works: A Flora of New Mexico (Martin and Hutchins 1980-1981) , Arizona Flora (Kearney and Peebles 1960) , A Field Guide to the Grasses of New Mexico (Allred 1993b), Flora of North America (Flora of North America Editorial Committee 1994) , and Intermountain Flora (Cronquist et al. 1977 (Cronquist et al. , 1994 . All specimens were checked against specimens located in the following herbaria: New Mexico State University-Biology Herbarium (NMC), New Mexico State University-Range Science Herbarium (NMCR), Texas A&M University-S. M. Tracy Herbarium (TAES), The University of New Mexico Herbarium (UNM), and The University of Texas Herbarium at Austin (TEXlLL). Voucher specimens are deposited at NMCR and the Gila National Forest Black Range District Herbarium. Selected specimens are deposited in the Botanical Research and Consulting Herbarium (BRCH) in Bryan, Texas, and The University of Michigan Herbarium (MICH), Ann Arbor, Michigan.
RESULTS
Flora
The taxa found in this study represented 74 families. The five largest families (by number of species and infraspecific taxa) were the Asteraceae (58), Poaceae (52), Fabaceae (24), Rosaceae (19), and Cyperaceae Table 3 . Total number of families, genera, species, and total taxa at or below the species level found in the study area, in the vicinity of the study area collected by the first author, and in the state as per Roalson and Allred (1995 (17). The largest genus found in the study area was Carex (Cyperaceae) with 13 species. The genus Muhlenbergia (Poaceae) was second largest with 10 species. Table 3 lists the total number of families, genera, species, and infraspecific taxa collected in the study area, collected by the authors north of the study area, and as well as totals for the state. The totals for the state were obtained from Roalson and Allred (1995) . Twenty-six of the 354 species and infraspecific taxa in the study area are introduced, primarily from Europe. The Poaceae and Asteraceae dominate the introduced taxa list with half of the species occurring in these two families.
Vegetation Zones
The study area can be classified as Montane Coniferous Forest (Dick-Peddie 1993). The canyon bottoms and higher elevations are Upper Montane Coniferous Forest (Dick-Peddie 1993) and are dominated by ponderosa pine (Pinus ponderosa var. scopulorum) and Douglas fir (Pseudotsuga menziesii var. glauca) with occasional white fir (Abies concolor), Engelmann spruce (Picea engelmannii), and southwestern white pine (Pinus strobiformis). The lower elevations, southfacing slopes, and rocky areas are Lower Montane Coniferous Forest (Dick-Peddie 1993) and are dominated by ponderosa pine, pinyon pine (Pinus edulis), and alligator juniper (Juniperus deppeana). The boundaries between these vegetation zones are blurred due to the large extent of burned areas. Most of the higher elevations were burned in 1989 so that the climax vegetation is difficult to determine. The Allotment Analysis Map for the South Fork Allotment (U.S.F.S., Gila National Forest, Black Range District) indicates Douglas fir and ponderosa pine as the dominants for all of these high elevation burned areas.
The habitat categories used in this treatment are riparian zones, open valley bottoms, slopes and ridges, high-elevation meadows, narrow canyons, and rock outcrops. These categories are based upon topography, moisture, and dominant vegetation.
Riparian zones include streambanks, ponds, and springs. The vegetation of these areas, though commonly surrounded by ponderosa pine, Douglas fir, and Slopes and ridges can be further segregated into lower-elevation dry slopes as opposed to higher-elevation mesic slopes. The dry slopes are commonly dominated by pinyon pine, alligator juniper, mountain mahogany (Cercocarpus montanus var. montanus), Gambel's oak, gray oak (Quercus grisea), wavyleaf oak (Quercus x undulata), and scattered ponderosa pine. The three oak species commonly grow together and often intergrade completely. This is because wavyleaf oak is a hybrid between Gambel's oak and gray oak and may cross back to either parent (Tucker 1961) . Banana yucca (Yucca baccata) is also rather common on these dry slopes.
The mesic slopes are commonly dominated by ponderosa pine and Douglas fir, often with varying amounts of white fir, southwestern white pine, and Engelmann spruce. Gambel's oak is also common on these slopes, usually as a shrub but occasionally as a tree. The understory is commonly dominated by various members of the Asteraceae and grasses.
The high-elevation meadows are openings in a predominately ponderosa pinelDouglas fir overstory on relatively level areas. These meadow areas are usually dominated by pine drop seed (Blepharoneuron tricholepis), mountain muhly (Muhlenbergia montana), and other muhly species (Muhlenbergia spp.). Various other forbs and grasses may be present.
The narrow canyons which feed into the main canyons of Diamond Creek and Hoyt Creek (Turkey Run) are usually much more heavily overgrown than other areas. These areas are dominated by Douglas fir and ponderosa pine, often with significant amounts of white fir and Engelmann spruce. The understory of these areas are dominated by a variety of grasses, sedges, and forbs, with members of the Asteraceae often dominant.
Rock outcrops were common throughout the study area. Vegetation occurring on these outcrops was sparse, with plants usually only growing in crevices and small soil pockets. Nearly all the vegetation was herbaceous, although mountain mahogany, banana yucca, pinyon pine, and alligator juniper were occasionally found growing out of these rock outcrops. (Greene) Martin ex Isely. This list includes those species that are known from elevation ranges and habitats present in the study area. Of the plants on this list, Erigeron scopulinus, Senecio sacramentanus, and Draba mogollonica were found in the study area. Also, two species of Carex (Cyperaceae), C. amplifolia and C. rossii, not previously known from New Mexico, were found in the study area (Roalson et al. 1995) .
Erigeron scopulinus, rock fleabane, was first described by G. L. Nesom and V. D. Roth (1981) . The description was based upon collections from two locations: the Chiricahua Mountains of southeastern Arizona and the Black Range of southwestern New Mexico. This species dwells in crevices of vertical and horizontal rock outcrops where little or no soil has developed. Rock fleabane has been found at elevations ranging from 1800 to 2800 m (6000 to 9000 ft). This species is listed as a state sensitive species because of Three populations of Erigeron scopulinus were located in the study area (Fig. 3) . The first of these was located by Thomas K. Todsen on a south-facing, fiowbanded, white rhyolite cliff face along Diamond Creek and was used in the original description of the species. The third population was found at approximately 2750 m (9000 ft) on a near-vertical south-facing cliff on a ridge between Hell Canyon and an unnamed canyon that runs into Diamond Creek (TI2S RlOW NW1,4 sec. 2). Approximately 10 individuals were seen and they were of similar size as those individuals found at 2650 m.
The only perceived threat to Erigeron scopulinus is mining exploration (New Mexico Native Plants Protection Advisory Committee 1984), which does not occur in the study area. All three populations appeared to be vigorous and undisturbed.
Senecio sacramentanus, Sacramento groundsel, was described by E. O. Wooton and P. C. Standley (1913) . This taxon is known from mountain meadows between the elevations of 2440 m and 3550 m (8000 to 11000 ft) in the central and western mountains of New Mexico. This species is listed as state priority 1 due to its limited distribution in the state. No threats to this taxon are known.
One population of Sacramento groundsel was found in the study area (Fig. 3) . This popUlation was selectively collected on 2 October 1995 (Roalson & Allred 1202) and occurred at approximately 2440 m (8,000 ft) in a side canyon to Hoyt Creek (Turkey Run) (TIIS RlOW sec. 23). The surrounding vegetation was dominated by ponderosa pine, Douglas fir, Gambel's oak, and wild rose (Rosa woodsii). Other Sacramento groundsel plants were occasionally seen in this area.
Draba mogollonica, Mogollon whitlowgrass, was described by E. L. Greene (1881) . This taxon grows in "moist cliff faces, rock cracks, crevices, and steep, shaded slopes with little soil development" (New Mexico Native Plants Protection Advisory Committee 1984) and occurs from 1500 m to 2900 m (5000 to 9,000 ft) in the mountains of central and western New Mexico. It is listed as state priority 1. Recently, large populations have been located in the mountains of central New Mexico (New Mexico Native Plants Protection Advisory Committee 1984). There are no known threats to this species.
One population was found in a side canyon to Diamond Creek (Fig. 3) , along Forest Trail 42, near its intersection with Forest Trail 40 (TIIS RlOW Sec. 35) on 30 April 1994 (Roalson 776). The population occurred in soil pockets on a northwest-facing cliff, and in the rocks below it, at the base of a waterfall. The surrounding vegetation included ponderosa pine, Douglas fir, white fir, Rocky Mountain maple, willow, Gambel's oak, and common choke cherry (Prunus virginiana var. melanocarpa).
Burned Ar~as
The Divide Fire and the Blackhawk Fire killed nearly all of the trees where they occurred. At the time of the study areas affected by the Divide Fire had developed significant amounts of ground cover, but those affected by the Blackhawk Fire were still mostly bare ground with some shrub regrowth and a few herbaceous plants occurring.
Areas burned in the Divide Fire have several different vegetation compositions, depending primarily on what the preburn vegetation was. After being burned, the highest-elevation areas (around Diamond Peak) became dominated by quaking aspen (Populus tremuloides), New Mexico locust (Robinia neomexicana var. neomexicana), and ninebark (Physocarpus monogynus). Also common on these burned slopes were common chokecherry, Rocky Mountain maple, gooseberry (Ribes pinetorum), raspberry (Rubus idaeus ssp. strigosus), thimble-berry (Rubus parviflorus), and rock-spiraea (Holodiscus dumosus). Some areas had regrowth of Gambel's oak, but these areas were not very common at the higher elevations. Seedlings and juvenile ponderosa pine and Douglas fir were fairly common in this area and were up to approximately 6 dm (±2 ft) tall.
Narrow canyons that were burned in the Divide Fire (such as the upper end of Doubtful Canyon) predominantly had raspberry and thimble-berry regrowth with shrubs of pericome (Pericome caudata) common. Also occurring in these burned areas were gooseberry, New Mexico locust, and elderberry (Sambucus caerulea var. neomexicana). Seedlings of white fir up to approximately 3 dm (1 ft) tall were seen in large numbers in these areas.
Dry slopes that were burned in the Divide Fire were dominated by Gambel's oak, New Mexico locust, gooseberry, and raspberry. Also occurring on these areas were quaking aspen and elderberry. Seedlings of ponderosa pine and Douglas fir were seen in these areas, but they were not common.
Areas burned in the Blackhawk Fire remained, for the most part, bare ground. Some basal resprouting has occurred on Gambel's oak and elderberry with occasional herbs being predominantly members of the Asteraceae.
ANNOTATED CHECKLIST OF THE VASCULAR FLORA
The following checklist includes all vascular taxa collected or observed by the authors between 1993 and 1995. The families are arranged alphabetically under class or subclass headings with the genera within the families and the species within the genera also arranged alphabetically. New species records for the state are designated by a double plus (:j:). Taxa considered sensitive by the Gila National Forest are designated by a dagger (t). Introduced species are designated by an asterisk (* 
